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KAK IIOKA3ATEJIb OH3HOJIOrHHECKOrO B03PACTA 
HKCOflOBEIX KJIEin,EH (IXODIDAE) 

H. B. Pa3yMOBa 

Hhcthtyt MeAHipmcKOH napa3HTOJiorHH h TpoimaecKoii MeflimHHH 
hm. E. H. MappimoBCKoro MmmcTepcTBa 3ApaBooxpaHeHHH CCCP, MocKBa 

y rojio^HBix HMaro Dermacentor p ictus Herm. rHCTOJiorHaecKHMH MeTOAaMH bbihbjighbi 
K an noKa3aTejiH ^HSHOJiornaecKoro B03pacTa H3MeHeHHH KJieToaHOH CTpyKTypti h blicotli 
anHTejiHH cpe^HeH khihkh. y HOBopoacAeiraBix h mojioahx oco6efi npeo6jiaAaiOT nnipeBa- 
pHTejitHue KjieTKH, y miemefi 3pejioro B03pacTa aimTejum coctoht H3 cenpeTopHLix h pe- 
3epBHHx KjieTOK, y CTaptix oco6en b ochobhom H3 pe3epBHBix, cnen,HajiH 3 HpoBaBniHxcH 
b HaKonjieHHH reMaTHHa, h peAKHx cenpeTopHLix. rinmeBapHTejitHtie h cenpeTopHtie 
KjieTKH pacu;eHHBaK)TCH KaK nocjieAOBaTejiBHBie, KaaecTBeimo pa3jiHHHue ctbahh pa3BHTHH 
oahhx h Tex >Ke KjieTOK. MaKCHMajibHoe pa3BHTne ceKpeTopHBix KjieTOK b annTejiHH kh- 
meHHHKa hbjihgtch noKa3aTejieM 3pejioro B03pacTa (III $H3HOjiorHHecKoro) tojioahbix 
KjiemeH. 

Onpe,n,ejieHHe B 03 pacTa h B 03 pacTH 0 H CTpyKTypLi npnpoAHBix nonyjiapHH 
KJieipen ceM. Ixodidae HeoSxoAHMO a*m pememiH mnpoKoro Kpyra BonpocoB 
hx nonyjiapHOHHOH 6 hojioxhh h 3 aAaa npnKJiaAHoro 3 Haaeima, b aacxHocxn 
npn H 3 yaeHHH 3 apa>KeHHocxH nepeHocanKOB. OpeHKa B 03 pacTa hkcoaha npo- 
BOAHTca nyTeM onpeAejieHHH $H 3 HOJiornaecKoro B 03 pacTa tojioahbix ocoSefi. 
HanSoJiee pacnpocTpaHeH MexoA onpeAejieHHH no rncTOJiornaecKHM npn 3 Ha- 
KaM (EajiainoB, 1961 ). Ilpn H 3 Jio>KeHHH MexoAa Sbijih onncaHBi B 03 pacTHBie 
H 3 MeHeHna KjieTOK KnmeaHoro annxejiHH, oTMeaeH npn 3 HaK «pa 3 Mep nnm;eBa- 
pnTeJiBHBix KJieTOK» h npeAJiomeH oahh n 3 noKa 3 aTejien B 03 pacTa «CTeneHB 
CTapeHna KnmeaHoro 3 nnTejina» (EajiainoB, 1961 ; Pa 3 yMOBa, 1962 ). IIo 3 AHee 
SBiJia ncnoJiB 30 BaHa a * 11 * 1 onpeAejieHHH «BejinanHa KJieTOK» KnmeaHoro 3 nn- 
TeJina (Xh>khhckhh, 1968 ) n npH^aHo Ba?KHoe 3 HaaeHne npn 3 HaKy «BejinanHa 
n $opMa nnni;eBapHTejiBHBix KJieTOK» (PenKHHa, 1971 ). 

Ilpn rncTOJiornaecKOM H 3 yaeHnn HaMn (J)H 3 HOJiornaecKoro B 03 pacTa rojioA- 
hbix HMaro D. pictus n KpnTnaecKOM paccMOTpeHnn npnMeHaeMoro MexoAa 
(EaJiamoB, 1961 ) n ero MOAH^HKaipm (PenKHHa, 1971 ) BBiaBHJiacB HeAocxa- 
to 3 hoctb ncnoJiB 3 yeMBix KpnxepneB, ocoSeHHo rjw AH$$epeHH,npoBKH ocoSen 
uTcipninx B 03 pacT 0 B (in n IV). CjieACTBneM 3 Toro aBJiaeTca pa 3 HoaTeHne 
B OpeHKe H nOHHMaHHH OAHHaKOBBIX B 03 paCT 0 B, B aaCTHOCTH IV B 03 paCTa, 

y pa 3 HBix aBTopoB (EajiamoB, 1961 , 1962 ; PenKHHa, 1971 , 1976 ). 3 aAaaa 

paSoTBI — OTMeTHTB B 03 paCTHBie OCoSeHHOCTH KJieTOHHOrO CTpoeHHH KHHiea- 
Horo 3 nHTejina tojioahbix KJiem;eH, kotopbimh mojkho aohojihhxb h yxoaHHTB 
cyiAecxByioiipie KpnxepnH onpeAejieHna $H 3 HOJiorHaecKoro B 03 pacxa no 
rHCxojiornaecKHM npH 3 HaKaM. 

B oahocjiohhom KHHieaHOM 3 nnxejiHH hkcoaohahbix KJiem;eH pa 3 jmaaiox xpn 
xnna Kjiexon: nHiAeBapnxejiBHBie, cenpexopHBie h HeAH$(|)epeHH,HpoBaHHBie 
pe 3 epBHBie (Roesler, 1934 ; Hughes, 1954 ; Sonenshine, Gregson, 1970 ; EajiamoB, 
1957 , 1967 ). y rojioAHBix hkcoaha nHiAeBapnxejiBHBie KjiexKH coAepmax 
BKJiioaeHHa pe 3 epBHBix BeipecxB, nepeBapnBaiox hx BHyxpnKJiexoaHo h He 
CnOCoSHBI K $yHKH;HOHHpOBaHHIO B HOBOM nHH^eBapHXeJIBHOM AHKJie, cenpe- 


1 © H3ffaTejibCTBO sHayKa», anapa3HTOJiorna», 5, 1980 


369 



TopHtie KJieTKH co^epmaT cneipnjniHecKHe cenpeTopHLie BKjnoneHHH, a H3 
MejiKHx pe3epBHBix KjieTOK ^H(j)(j)epeHi],HpyiOTCH ^pyrne Tnnti KJieTOK. Ot- 
Me^eHO (BajiamoB, ^aiiTep, 1973), hto cooTHomeHne Me>K,n;y KjieTKaMH pa3Htix 
thiiob MeHHeTCH nocae roJio^aHHH KJieipen. Bonpoc caMocTOHTejiLHOCTH pa 3 Hbix 
thiiob KjieTOK h hx B3aHMonpeBpam,eHHH b xoji;e nnipeBapHTejiBHoro ipiKJia 
oKOH^aTejiLHo He perneH (Chinery, 1964; Tatchell, 1964; BajiamoB, 1967; 
EajiamoB, PaiixejiL, 1974, 1976). 

MATEPHAJI H METO/IHKA 

Elijih H3 yneHBi rojio^HBie caMKH h caMpBi Dermacentor pictus Herm. Hc- 
nojiB30BaHBi oco 6 h pa3Horo KajieH^apHoro B03pacTa (ot CBemecjiHHHBHiHx ro 
2-jieTHHx), BBiBe^eHHBie b jiaSopaTopnn, h oco 6 h npnpo^Hoii nonyjimpiH 
(MocKOBCKan o 6 ji.) pa3HBix nepno^OB aKTHBHOCTH. Bcero H3yHeHO okojio 
500 oco6eii. rHCTOJiorHnecKyio o6pa6oTKy KJieipeii npoBo^njin no npnHHTOH 
MeTO^HKe (BajiamoB, 1961). OTnpenapoBaHHBiH KOMnjieKC BHyTpeHHnx op- 
raHOB (j)HKcnpoBajiH b cyjieMOBOH CMecn «cy3a», napa(j)HHOBBie cpe3Bi b 5 — 7 mkm 
oKpaniHBajiH a30KapMHH0M no ren^eHranHy. 

PE3yjIBTATI>I HCCJIEAOBAHHfl 

rncTOJiornnecKoe H3yneHne rojiojpiBix HMaro D. pictus pa3HBix (J)H3 hojio- 
rnnecKnx B03pacT0B (Pa3yMOBa, 1977) nona3ajio neTKne pa3JinnnH b kjictoh- 
HOM CTpoeHHH 9nHTeJIHH Cpe^HeH KnniKH. y HOBOpOJK^eHHBIX, CBe>KeCJIHHHB- 
mnx oco6en nonepenHBie cpe3Bi BeTBen KnmenHHKa 6ojiBmoro ^naMeipa, ho 
c y3KHM npocBeTOM. KHmenHBin annTejiHH (cm. pncyHOK, 2; cm. bkji.) oneHB 
BBICOKHH, COCTOHT B OCHOBHOM H3 CHJIBHO mnepTpO(|)HpOBaHHBIX KJieTOK (ftO 

85 mkm), 3anojmeHHBix BKJHoneHHHMH reMorjioSnHa, MacnnpyionpiMH n^po 
(7 — 9 mkm). 3to nnm,eBapnTejiBHBie KJieTKH, ocTaBmnecn ot HHM(J)aJiLHoro 
annTejiHH. B6jih3h 6a3ajiBHon MeMSpaHBi bh^hbi e^HHHHHBie Mejinne kjihho- 
bh,o;hoh $opMBi CBeTJiBie KJieTKH c H,a;poM nonTH B^Boe MeHBinero pa3Mepa (5 mkm). 
3to Heji;H(|)(|)epeHii,HpoBaHHBie pe3epBHBie KJieTKH HMarnHaJiBHoro anHTejnm. 
Mem^y nnipeBapHTejiBHBiMH KjieTKaMH co ctopohbi npocBeTa KHinenmiKa, 
BBiTHTHBancL Ha ,h;jihhhbix tohkhx HO>KKax, pacnoJiaraiOTCH KpynHBie KJieTKH 
xapaKTepHoro 6yporo n,BeTa c Sojibhihm nji;poM (10 mkm). PacninpemiBiMH 
KOHpaMH ohh o6pa3yiOT no^oSne BToporo pn^a KjieTOK. B 3epHHCTOH h,hto- 
njia3Me 6ypBix KjieTOK Hepe^Ko pa3JiHnaioTCH rjibi6KH reMorjio6nHa, nojiyoSec- 
pBeneHHBie hjih H3MeHeHHoro n,BeTa. B y3KOM npocBCTe KHinenHHKa bh^hbi 
OTopBaBHinecH oKpyrjiBie 6ypBie KJieTKH h hx ocTaTKH. BypBie KJieTKH cboh- 
CTBeHHBI TOJIBKO CBOKeCJIHHHBHIHM OCo6hM. Ohh npe^CTaBJIHIOT co6oii Te nnipe- 
BapHTejiBHBie kjictkh, b kotopbix nponiJio nepeBapHBaHne reMorjioSmia eipe 
b nepnoji; nHTaHHH hhm(|) (Samson, 1909; BajiamoB, PaiixejiB, 1976). B nepnoji; 

nOCJieJIHHOHHOTO ,U;opa3BHTHH 9TH KJieTKH nOJIHOCTBK) pa3pymaiOTCH, H HX 
ocTaTKH, 3arpymeHHBie 9KCKpeTopHBiMH BeipecTBaMH, bbibo^htch H3 KHmenHHKa. 

KHmeaHBiii annTejiHH mojio^bix KJieipeii, 3aKOHHHBmnx nocjiejiHHonHoe 
,n,opa3BHTHe, 3aMeTHO mime, neM CBemecjiHHHBHiHx oco 6 en (cm. pncyHOK, 2 ). 
IIpocBeT KnmenHHKa 6 ojibhioh. B annTejiHH no-npemHeMy npeoSjia^aiOT twt* 
ipeBapHTejiBHBie kjictkh. Ohh 3 HanHTejiBHO MeHBme pa 3 MepoM (,n;o 50 mkmt: 
Bkjhohchhh reMorjio 6 nHa npenMyipecTBeHHO b anHKajiBHBix nacTnx kjictok, 
OT^eJIBHBie H3 HHX 3anOJIHeHBI nOJIHOCTBK). KJieTKH 6 oJiee BBITHHyTOH CTOJ 16 - 
naTOH (j)OpMBI, HCHO BHftHBI HX TpaHHH,BI H H^pa (7 — 9 MKM), H,HTOnJia3Ma CBeT- 
jian, npo3paHHaH. B Hen MHoromicjieHHBi SojiBnrae onranecKH nycTBie Ba- 
KyojiH, nojiynHBmHecH b pe3yjiBTaTe nepeBapnBaHHH nacTH reMorjioSnHa ,o;o 
>KHpOB H BBIMBIBaHHH HX npH 06 BIHHBIX MCTO^aX rHCTOJIOTHHeCKOH o 6 pa 6 oTKH 

KJieipeii. KHmenHBiH annTejiHH HMeeT pbixjibih arnypHO-nneHCTBiH bhji; c Mop- 
ih,hhhctbimh KjieTKaMH. Y ocoSeii HeMHoro nocTapme nnipeBapHTejiBHBie 
KJieTKH eipe 6oJiee cnaBrnnecH. Ohh Hepe^Ko SyjiaBOBH^HOH hjih tjibi6obhji;hoh 
(j)opMBi, BKJHoneHHH reMorjioSHHa HeMHoro. HMeiOTCH KJieTKH h 6e3 reMorjio- 
6nHa, chjibho BaKyojiH30BaHHBie (cm. pncyHOK, 5). B KnmenHOM annTejiHH 
mojio^bix KJieipeii yBejiHHHBaeTCH hhcjio mcjikhx pe3epBHBix kjictok b6jih3h 
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6a3ajitHOH MeM6paHH, MecTaMH ohh cocTaBjiniOT pejihie yuacTKH. Kjigtkh no- 
npenmeMy CBeTjiBie, npospauHBie c peflKHMH mgjikhmh bkjhohghhhmh reMaTHHa. 

Knine^HLiH annTejiHH oco6eii 3pejioro B03pacTa, npoKHBinnx 3Ha x iHTejiBHyio 
UaCTB 2KH3HH, HMeeT BHft ftByXBHpyCHOrO, COCTOHE],erO H3 KJieTOK ftByX THnOB 
(pnc. 3). B6jih3h 6a3ajiBHOH MeM6paHLi pacnojio>KeH pH# mgjikhx kjictok, 
kjihhobh,o;hoh hjih KySnuecKOH $opMBi c hgSojibhihmh H,n;paMH (5 mkm). He- 
coMHeHHO, 9to pe3epBHBie KJieTKH. HaKonjieHHH reMaTHHa b hhx 6ojiee 3Ha- 
HHTejiBHBie, ueM y mojio^bix KJienjeH, ho othochtgjibho yMepeHHBie, ^ncnepcHO 
pacceHHBi b pHTonjia3Me mgjikhmh uepHLiMH bkjhohghhhmh. Hencm), KaK no- 
na^aeT reMaTHH b pe3epBHBie kjictkh, yuHTBiBan, hto ero nepeBapHBaHne 
npoHcxo^HT BHyTpHKJieTOHHO b nnmeBapHTejiBHBix KJieTKax (BajiamoB, 1967), 
B pe3epBHBix KJieTKax oh o6Hapy?KHBaeTCH CHauaJia b cjioe n;HTonjia3MBi, 
npHJieraioiH,eH k kjigtohhoh o6ojiouKe. Hajinune reMaTHHa b pe3epBHBix KJieT¬ 
Kax no^TBep^eHO h npn H3yueHHH yjiBTpaTOHKoro CTpoeHH h KHineuHHKa 
KJiempH (BajiamoB, PaiixejiB, 1974, 1976). MejK^y pe3epBHBiMH KJieTKaMH 
BKJiHHHBaioTCH MHoroHHCJieHHBie 6ojiee KpynHLie kjigtkh (, 0,0 35 mkm), 6yjia- 
BOBHftHOH HJIH CTOJl6uaTOH <|)OpMLI, C KpynHLIM H,o;poM (9 — 10 mkm). CBeTJiaH 
pHTonjia3Ma hx 3epHHCTOH hjih MejiKOBaKyojiH30BaHHOH CTpyKTypBi, onra- 
necKH 6ojiee njiOTHan, ue m b nnmeBapHTejiBHBix KJieTKax mojio^bix oco6en. 
PacniHpeHHBiMH anHKajiBHBiMH nacTHMH KpynHBie KJieTKH o6pa3yiOT noAoSne 
BToporo CBeTJioro pH,n;a kjictok, kotoplih ueTKo OTflejmeTCH ot 6ojiee TeMHoro 
pn^a pe3epBHBix KJieTOK c reMaTHHOM. 06lihho CBeTJiBie SojiBinne KJieTKH cbo- 
6o^;hbi ot BKjnoneHHH reMorjio6nHa h reMaTHHa h tojibko H3pe^Ka BCTpeuaiOTCH 
hx e^HHHHHBie rpaHyjiBi. 8th kjigtkh no Mop^ojiorHuecKHM npH3HaKaM cxo^hli 
c onncaHHBiMH y HKCoftH# cenpeTopHLiMH KJieTKaMH (BajiamoB, 1957, 1967) 
H KJieTKaMH ii Tnna, o6Hapy>KeHHBiMH npn yjiBTpacTpyKTypHOM H3yueHHH 
KHineHHoro annTejiHH (BajiamoB, PanxejiB, 1974). Mli paccMaTpHBaeM bth kjigtkh 
KaK ceKpeTopHBie, xoth CBOHCTBeHHLie hm cneipulHiuecKHe bkjhohghhh MyKO- 
npoTenHOBOH npHpo^Bi npn ^aHHOM MeTO,n;e o6pa6oTKH KJiemeii He bbihbjihiotch. 

KHHienHHK CTapBix oco6eii Ha nonepeuHLix cpe3ax HMeeT bh^ tohkoto 
«nepHoro KOJiBn;a» c 6ojibhihm.hjih cnaBinHMCH npocBeTOM (cm. pncyHOK, 4). 
KHHieHHBIH 3nHTeJIHH COCTOHT H3 UeTKO pa3JIHHaiOII],HXCH 2 THnOB KJieTOK. Eojib- 
hihhctbo cocTaBjiniOT MejiKHe ynjiomeHHLie hjih KySnuecKOH $opMLi KJieTKH, 
3anojiHeHHBie uepHBiMH, hjiothlimh CKonjieHHHMH reMaTHHa, uacTO MacKH- 
pyionjHMH rpaHHijBi KJieTOK h n^pa. HecoMHeHHo, b ochobhom 9to Sbibhihg 
pe3epBHBie kjigtkh, TaK KaK hmchho b nocjie^HHx HaGjuo^aeTCH HHTeHCHBHoe 
HaKonjieHHe reMaTHHa y ocoSeii 3pejioro B03pacTa. OueBH^HO, hto 3HawrejiB- 
Han nacTB pe3epBHBix kjictok cnen;HajiH3HpyeTCH b 9tom HanpaBJieHHH, npnueM 
eipe ao HacTynjieHHH 3pejioro B03pacTa. Bo3MO>kho TaK>Ke, hto uacTB ynjio- 
m,eHHBix KJieTOK KHineuHoro anHTejiHH CTapBix oco6eii npe^cTaBJineT co6oh 
OCTBTKH nHEL^eBapHTeJIBHBIX KJieTOK, XOTH B HHX He Ha6jIK>AaeTCH HaKonjieHHH 
reMaTHHa b 6ojiee paHHHH nepHoji;. Ha^ ynjiom,eHHBiMH KJieTKaMH c reMaTHHOM 
BBiCTynaiOT b BH^e xojimob pe^Kne KJieTKH BToporo Tnna, 6ojiee KpynHBie CBeT- 
jiBie c 6ojibihhm n^poM (/jo 9 mkm). Ohh cxo^hli c ceKpeTopHBiMH KJieTKaMH 
oco6en 3pejioro B03pacTa, ho 6ojiee crjianseHHLie h c omnuecKH 6ojiee njioT- 
hoh pHTonjia3MOH. HeM CTapee oco6b, TeM MeHBine ocTaeTCH bthx kjictok b ann- 
T6tTHH H TeM HH>Ke OHH. B03M0>KH0, y CTapBIX OCo6eH nOCJie HCn0JIB30BaHHH 
Bcex pe3epBHBix Bem;ecTB b KHineHHHKe nponcxo^HT h npopecc caMonepeBa- 
pHBaHHH 9THX 6oraTBIX I];HT0njia3M0H KJieTOK ^JIH npO^JieHHH >KH3HH KJiem,eH. 
ynJIOH],eHHBie KJieTKH OKpaiHHBaiOTCH aHHJIHHOBBIM CHHHM 6oJiee HHTeHCHBHO, 
neM ceKpeTopHBie, hto CBH^eTejiBCTByeT 0 pa3HBix CBOHCTBax hx pHTonjia3MBi. 

HTaK, KJieTOHHoe CTpoeHHe KHinenHoro annTejiHH tojio^hbix hkco^h^ H3Me- 
HHeTCH C B03paCT0M ^OCTaTOHHO HeTKO H OftHOHanpaBJieHHO. Ka>K,niBIH B03paCT 
xapaKTepH3yeTCH onpe^ejieHHBiM cooTHomeHneM pa3HBix ranoB kjictok c npe- 
o6jia,niaHHeM Tex hjih hhbix H3 hhx. 

Bonpoc npoHexo^eHHH h caMOCTOHTejiBHOCTH cenpeTopHoro Tnna kjictok 
y HKCOAOHftHBIX KJieiH,eH OCTaeTCH ^HCKyCCHOHHBIM. OftHH aBTOpBI CHHTaiOT, HTO HH- 
m,eBapHTejiBHBie h ceKpeTopHBie kjictkh Heo6paTHMO ^H^^epeHpnpoBaHBi y>Ke 
y rojio^HBix hkco^obbix KJiem,eH (Hughes, 1954). 3HauHTejiBHaH uacTB aBTO- 
POB, B TOM HHCJie H npH HCCJie^OBaHHHX Ha yjiBTpacTpyKTypHOM ypOBHe, 



cwraeT, hto o^hh h Te me KJieTKH Ha pa3HBix $a3ax nnmeBapeHHH bbihojihhiot 
$yHKn;HH BHyTpnKJieTOHHoro nnn];eBapeHHH h ceKpeijHH (Chinery, 1964; 
Tatchell, 1964; Gurgis, 1971; Khalil, 1971; Grandjean, Aeschlimann, 1973). 

CorjiacHo TpeTBen Tonne 3peHHH, noflTBepm^eHHOH nccjie^oBaHHHMH Ha yjiBTpa- 
CTpyKTypHOM ypoBHe (BajiamoB, PanxejiB, 1974, 1976), y rojioftaioiipix hkco- 
,h;obbix Kjiemefi hcbo3mo>kho npoBec™ pe3Koii rpaHHn;Bi Me^y TpeMH TnnaMH 
KJieTOK, H OHH OKOHHaTCJIBHO ftH^epeHpHpyiOTCH BO BpeMH nHTaHHH KJiemeH. 

Ilpn H3yneHHH KnmenHoro anHTejiHH tojio^hbix HMaro D. pictus b B03pacT- 
HOH ^HHaMHKe MBI OTMenaeM, C O^HOH CTOpOHBI, HTO pa3MepBI H o6lH,HH BH3 
H,n;ep b cenpeTopHBix h nHipeBapHTejiBHBix KJieTKax Majio pa3jmnaiOTCH, 3a 
HCKjiioneHHeM oTMeneHHBix HHme MOMeHTOB. Oco6emio Banmo, hto Hepe^no 
BCTpenaiOTCH KJieTKH nepexo^Horo BH,n;a ot thhhhhbix nHHjeBapHTejiBHBix 
k cenpeTopHBiM, cxo,n;HBie no o6m;eMy BH^y c nocjie^HHMH, ho c e^HHHHHBiMH 
BKjnoneHHHMH reMorjio6nHa (cm. pncyHOK, 5 —7). C ^pyrofi ctopohbi, HecoM- 
HeHHo, hto cenpeTopHBie KJieTKH b xapaKTepHOM ^jih hhx coctohhhh, cboh- 
CTBeHHOM ocoShm 3pejioro B03pacTa, onpe^ejieHHo OTjinnaiOTCH Mop$ojiorn- 
necKH ot TnnHHHBix nnmeBapHTejiBHBix KJieTOK mojio^bix ocoSefi. CenpeTop- 
HBie KJieTKH 3HanHTeJIBHO MeHBHie pa3MepOM, 6yjiaBOBH^HOH H CTOJlSnaTOH 
$opMBi, xapaKTepH3yiOTCH oSbihho OTcyTCTBneM BKjiioneHHH reMorjioSnHa 
hjih HHor,n;a c ero ocTaTKaMH b BH#e e^HHHHHBix bkjhohchhh, Hepe^no H3MeHeH- 
hoto HiBeTa. Ohh OTjmnaiOTCH 3aMeTHBiM yBejinnemieM H^;epHo-njia3MeHHoro 
OTHomeHHH . Hx H,n;pa OTJinnaiOTCH Sojiee ijeHTpajiBHBiM hjih annKaJiBHBiM nojio- 
H^eHneM, HeMHoro KpynHee, nacTo c hchbim h^pbihikom. U,HTonjia3Ma bthx Kjie- 
tok Tome hhoto coctohhhh, Sojiee ynjioTHeHHaH onranecKH, c 3epHHCTOH hjih 
MejiKo BaKyojiH30BaHHOH CTpyKTypoii. Been KOMnjienc bthx npn 3 HaKOB xa- 
paKTepH3yeT, Ha Ham B3rjiH^, 6ojiBmyio 3pejiocTB cenpeTopHBix KJieTOK, 
Kan TanoBBix, no cpaBHeHHK) c nHipeBapHTejiBHBiMH, h nepexo,n; hx b KanecT- 
BeHHO HHOe COCTOHHHe. H3 npHBe,n;eHHBIX $aKTOB MO>KHO 3aKJHOHHTB, HTO 
cenpeTopHBie kjictkh, bh^hmo, nponcxo^HT H3 nHipeBapHTejiBHBix, coxpaHHB- 
mnx H^pa npn OTTopmeHHH anHKaJiBHBix nacTen nocjie nepeBapnBaHHH reMO- 
rjio6nHa. 

MeHee onpe^ejieHHo mbi ftonycnaeM Tanme bo3MO>khoctb bo3hhkhob6hhh 
nacra cenpeTopHBix KJieTOK btopbim nyTeM — H3 HenoTopBix pe3epBHBix Kjie- 
tok. 9to ocHOBBiBaeTCH Ha $aKTe, hto cenpeTopHBie kjictkh Hepe^no pacno- 
jiaraioTCH othochtcjibho npaBHJiBHBiMH pn^aMH H3 nacTo pacnoJiomeHHBix 
KJieTOK, BKJIHHHBaiOipHXCH nOHTH Hepe3 OftHy MOK^y pe3epBHBIMH KJieTKaMH 
c reMaTHHOM. Mem^y TeM y mojio,u;bix oco6eii nnipeBapHTejiBHBie kjictkh pac- 
nojiomeHBi 3HawrejiBH0 pe>ne, h Hepe^no peJiBie ynacTKH anHTejiHH coctoht 
H3 OftHHX TOJIBKO pe3epBHBIX KJieTOK. TaKaH nOCJie^OBaTeJIBHOCTB H3MeHeHHH 
B03M0>KHa, BHflHMO, TOJIBKO KOTfta HaCTB CeKpeTOpHBIX KJieTOK npOHCXOftHT 
Henocpe^CTBeHHo H3 pe3epBHBix. Ilpn 3tom oneBH^Ho, hto HeoSpaTHMan cne- 
H;HaJiH3an;HH pe3epBHBix kjictok b 3tom HanpaBJieHHH, Kan h cnen;HajiH3ai],HH 
b HaKonjieHHH reMaTHHa, nponcxo^HT eipe b mojio^om B03pacTe. TeM He MeHee 
npHMBIX ^OKa3aTeJIBCTB B03HHKH0BeHHH CeKpeTOpHBIX KJieTOK BTOpBIM nyTeM 
noKa hto HeT. Mbi cnHTaeM, hto ochobhoh (hjih e^HHCTBeHHBin) nyTB bo3hhkhobc- 
hhh KJieTOK cenpeTopHoro Tnna H3 nnipeBapHTejiBHBix. 

CorjiacHo jiHTepaTypHBiM ^bhhbim (BajiamoB, 1967), yme HMeiomnecn y ro- 
jio^hoh oco6h cenpeTopHBie kjictkh HannHaiOT (JjyHKijHOHHpoBaTB b nepByio 
onepe^B Kan ceKpeTopHBie kjictkh nnTaioipHXCH oco6en. Ohcbh^ho, chjibho 
3arpymeHHBie reMorjioSnHOM hjih reMaTHHOM nHm,eBapHTejiBHBie h pe3epBHBie 
KJieTKH He MoryT nepecTpoHTBCH Ha cenpeTopHyio $yHKn;Hio c HanaJioM nHTa¬ 
HHH. ^jih ^H$$epeHn;HpoBKH pe3epBHBix KJieTOK b ceKpeTopHBie, hto Tanme 
HMeeT MecTo y nHTaioH],HXCH oco6eii, hcoSxo^hmo 3HanHTejiBHO 6ojiBmee BpeMH, 
neM ^jih Hanajia $yHKn;HOHHpoBaHHH yme hmcioh],hxch y tojio^hbix oco6en 
CeKpeTOpHBIX KJieTOK. EcJIH 3TO nO^TBepAHTCH, TOT^a HeCOMHeHHO, HTO HHCJIO 
HMeiOH],HXCH ceKpeTopHBix KJieTOK y rojio^HBix Kjiem,eH k MOMerny Hana^eHHH Ha 
xo3HHHa onpe^ejineT b nepByio onepe^B $H3HOJiorHnecKyio totobhoctb oco6en 
pa3Horo B03pacTa k nnTaHHio. H 3 ototo mo>kho npe^noJiomHTB, hto Ha npo- 
THJKeHHH ®H3HH TOJIO^HBIX KJieil^eH HMdOTCH nepHO^Bi SoJiBmeH H MeHBmeH 
$H3HOJIOrHneCKOH TOTOBHOCTH K nHTaHHIO. IlepHO^OM MaKCHMaJIBHOH TOTOB- 
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HOCTH, BHftHMO, HBJIHeTCH 3peJIBIH B03paCT KJieiljeH C pa3BHTBIMH CeKpeTOpHBIMH 
KjieTKaMH. HoBopo^K^eHHLie h MOJio^Bie oco6h em;e He^ocTaTOHHo no,n;roTOBJieHBi 
k nHTaHHio, h b cjiynae npHcacBiBamm KJiemeii y hhx em;e ^ojinma npoiiTH 
^H^epempipoBKa pe3epBHLix KJieTOK Ha cenpeTopHLie. OneBHftHO, totobhoctb 
k nHTaHHio ftOJimia CHHBKaTBCH h b CTapocTH, Kor,n;a ocTaeTcn MaJio cenpeTop- 
hlix KJieTOK, a pe3epBHLie HeoSpaTHMo cneipiajiH3HpoBaHBi b HaKonjieHHH 
reMaraHa. Pa3Han totobhoctb k nHTaHHio KJienjeH pa3Horo B03pacTa, bo3mo>kho, 
BJinneT Ha hx arpeccHBHocTb h CKopocTB npHcacBiBaHHH. IIojiaraeM TaKBKe, hto 
HM eHHo He^ocTaTOHHan totobhoctb k nHTaHHio HBJineTCH ochobhoh npHHHHOH 
onncaHHoro HaMH paHee HBJieHHH 3a,n;ep>KKH nfipenjia^KH y mojio^bix KjienjeH 
p. Dermacentor (Pa3yMOBa, 1960 ). 

3AKJHOHEHHE 

Bo3pacTHoe H3MeHeHne kjictok KHnienHoro anHTejiHH tojio^hbix hkco^h^; 
npoHBJineTCH b ftByx HanpaBJieHHHx. IlepBoe, rjiaBHoe H3 hhx — neTKan no- 
cjie,n;oBaTejiBHocTB 3aMeHBi o^hoto Tnna KJieTOK ^pyrnM, H3MeHeHne hx hhc- 
jieHHoro cooTHomeHHH h ,n;oMHHHpoBaHHe Tex hjih hhbix y KJienjeii pa3Horo 
B03paCTa. IIpOHCXO^HT B03paCTH0e H3MeHeHHe KJieTOHHOH CTpyKTypBI KHHien- 
hoto anHTejiHH KJienjeH, npoHBJiHiorneecH b H3MeHeHHH kjictohhoto cocTaBa 
anHTejiHH h HHCJieHHoro cooTHomeHHH pa3HBix THnoB KJieTOK pa3Horo (JyHKipio- 
HajiBHoro HasHaneHHH. TaKoe noHHMaHne TOHHee h ninpe BBipa>KaeT cyTB B 03 - 
pacTHoro H3MeHeHHH KJieTOK KHnieHHoro anHTejiHH KJienjeH. IIpH 9tom xapaK- 
TepncTHKa rana KJieTOK, OTpan^an hx MoptJjojiorHnecKHe h ^yHKipioHajiBHBie 
pa3JiHHHH, 6ojiee tohho BBipa^KaeT pa3JiHHHH b $opMe h pa3Mepe KJieTOK, 
hx H,n;ep, xapaKTepe bkjhohchhh, MecTonojiojKeHHH KJieTOK, coctohhhh iprro- 
njiasMBi. 1 

H3MeHeHHe BToporo nopn^Ka, HaKJia,n;BiBaioin;eecH Ha nepBoe, npn CTapeHHH 
KHinenHoro anHTejiHH npoHBJineTCH b TeH^empm yMeHBineHHH pa3MepoB h yn- 
jiom;eHHH Bcex ranoB KJieTOK. OrpoMHBie nnipeBapHTejiBHBie KJieTKH TepnioT 
THnepTpo^HpoBaHHOCTB h CHanajia CTaHOBHTCH b ochobhom CTOJiSnaTOH $opMBi, 
3aTeM MeHee BBITHHyTBIMH TJIBl6oo6pa3HBIMH H GyjiaBOBHftHBIMH CeKpeTOpHBIMH 
KjieTKaMH h, HaKOHep, ynjiomeHHBiMH, pacTHHy tbimh b mnpHHy. MejiKne 
pe3epBHBie KJieTKH cHanajia b ochobhom kjihhobh^hoh hjih H,HJiHH,n;pHHecKOH 
$opMBi, 3aTeM CTaHOBHTCH MeHee BBITHHyTBIMH KySnnecKHMH h, HaKOHen;, 

ynjiomeHHBiMH. B pe3yjiBTaTe H3MeHeHHH KJieTOHHoii CTpyKTypBI (yMeHBineHHH 

pa 3 MepoB KJieTOK h hx ynjioin,eHHH) yMeHBinaeTCH c B 03 pacT 0 M KJiem,eH oSnjan 
BBicoTa KHinenHoro anHTejiHH, npHMepHo b 3—4 pa 3 a y CTapBix oco 6 eH no 
cpaBHeHHio c mojio^bimh. Ho h bbicotb anHTejiHH onpe^ejineTCH npen^e Bcero 
ero KjieTOHHoii CTpyKTypoii, TaK KaK oneHB bbicokhmh MoryT 6bitb tojibko 
nHin;eBapHTejiBHBie KJieTKH h, HanpoTHB, pe 3 epBHBie KJieTKH Bcer^a othoch- 
TeJIBHO MaJIBI. 

B peJIOM OnHCaHHBie B03paCTHBie H3MeHeHHH KJieTOHHOTO CTpoeHHH KHHien- 
hoto anHTejiHH tojioahbix hkco^h# hbjihiotch (JmKTHnecKH Sojiee tohhbim 
h pa3BepHyTBiM H3Jio>KeHHeM npe,niJio>KeHHoro HaMH paHee noKa3aTejin bo 3- 
pacTa «CTeneHB CTapeHHH khihchhoto anHTejiHH» (Pa3yM0Ba, 1962 ). H3MeHemiH 
KJieTOHHoii CTpyKTypBI khihchhoto anHTejiHH h ero bbicotbi, OTpa>KaH CTeneHB 
CTapeHHH anHTejiHH, hbjihiotch BanmBiMH noKa3aTejiHMH B03pacTa tojio^hbix 
hkco^hji;. 

CocTOHHHe KJieTOHHoii CTpyKTypBI KHinenHoro anHTejiHH HMeeT oco 6 eHHo 
Ba>KHoe 3 HaneHHe npn ^H^epempipoBKe oco 6 eii He oneHB Mojio,o;oro h He oneHB 
CTaporo B 03 pacTa. B npnpo^HBix nonyjinipiHx ohh HanSojiee pa 3 Hoo 6 pa 3 HBi 
h MHoroHHCJieHHBi. BbiHBJieHHe B 03 pacTa TaKHx ocoSen 3 aTpy,n;HHTejiBH 0 , 
hto y>Ke oTMenaJiocB (PenKHHa, 1971 ), cymecTByionpix KpHTepneB onpe,n;ejieHHH 
He^ocTaTOHHo. H 3 yneHHe kjictohhoh CTpyKTypBI KHinenHoro anHTejiHH TaKHx 


1 TepMHHOJiorn^ecKH ranHee nojiB30BaTBca ajih o6o3HaneHHH Bcex KJieTOK KnmenHoro 
3nHTejiHH b Kanecrae c6opHoro Ha3BaHneM «KHme^Htie kjigtkh» (EajiamoB, PanxejiB, 1974), 
nocKOJitKy Ha3BaHne «nnii];eBapHTejiBHLie kjigtkh» osHa^aeT tojibko onpeffejieHHBifi ran 
KJieTOK. 
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ocoSeii HBjiaeTCH uacTO pemaionpiM ^jih onpe^ejieHHH hx B03pacTa. Bepimraoii 
3pejioro B03pacTa Hy>KHO cwraTb cocTomme MaKCHMajibHoro pa3BHTHH cen- 
peTopHbix KJieTOK b KHine^HOM anHTejiHH, o6pa3yioii];Hx no^oSne BToporo 
pa^a KJieTOK. 9to cocTomme opraHH3Ma c Bbipa^KemiOH no^roTOBJieHHocTbio 
k nHTaHHio KaaecTBeHHo HHoe, ue m y mojioahx oco6en c npeo6jiaAaHHeM nnin;e- 
BapnTejibHbix KJieTOK c 3anacaMH reMorjioSmia. Bcboio oaepe^b, SHawrejibHoe 
npeo6jiaAamie b khihchhom amrrejiHH pe3epBHbix kjictok, 3anojiHeHHbix re- 
MaTHHOM, ToaHee Shbihhx pe3epBm>ix, cneipiajiHSHpoBaBiiraxcH b HaKonjiemiH 
reMaTHHa, oTjmuaeT ocoSeii CTaporo B03pacTa. 

nponcxo^eHHe pa3Hbix thiiob kjictok KHineaHoro annTejiHH roJio^Hbix 
hkcoaha ^BOHCTBeHHoe. nHin;eBapHTejibHbie h ceKpeTopHbie KjieTKH hbjihiotch 
nocjie,niOBaTejibHbiMH, KaaecTBemio pasjrauHbiMH CTa^HHMH o^hoto Tina 
KJieTOK HHM^ajibHoro amrrejiHH. Pe3epBHbie kjictkh, b tom uncjie h cneipiajiH- 
3HpoBaBinnecH b HaKomiemra reMaTHHa, HMarnHajibHoro npoHcxojK^eHHH. 
nepexoA ot nHm;eBapHTejibHbix KJieTOK k ceKpeTopHbiM HenpepbiBHbra, ho 
H3MeHeHne HeoSparaMoe, h b thhhhhom coctohhhh Mop^ojiorHaecKH ohh hcho 
pa3JiHaaiOTCH. ^03peBaHne npoKHHx nHmeBapHTejibHLix kjictok ^o ^ymopio- 
HaJibHO HHoro coctohhhh h npeBpamemie hx b ceKpeTopHbie kjictkh xapaKTepn- 
3yeT nepnoA 3pejiocTH rojio^Hbix hkcoaha. B cboio onepe^b, 3HaHHTejibHoe 
npeoSjiaAamie b khihghhom anHTejiHH npoKHHx pe3epBHbix, t. e. HMarnHaJib- 
hhx KJieTOK, xapaKTepn3yeT ocoSeii CTaporo B03pacTa. Ohcbhaho, hto 3aMeHa 
OCHOBHOH HaCTH KHHieUHOrO OnHTeJIHH HHM$aJIbHOrO npOHCXOH^eHHH HMarn- 
HaJIbHblM npOHCXO^HT (JaKTHHeCKH TOJIbKO K HauaJiy CTapOCTH. 
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CELLULAR STRUCTURE OF THE MIDGUT EPITHELIUM 
AS AN INDICATOR OF PHYSIOLOGICAL AGE OF IXODID TICKS 

(IXODIDAE) 

I. V. Razumova 
SUMMARY 

As hystological studies of hungry imago of Dermacentor pictus Herm. have shown 
changes in the cellular structure of the midgut epithelium and the decrease in its height 
(about 3 times) can serve as indicators of physiological age of the ticks. The structure 
transformation manifests itself in regular changes of the cells content of the midgut epi¬ 
thelium and numerical ratio between midgut cells of various types in ticks of different 
age. In new-born and young individuals digestive cells with haemoglobin dominate, 
new-born ticks are characterized as well by brown digestive cells. Epithelium of adult 
ticks consists of secretory and reserve cells, that of old individuals-mainly of reserve cells, 
specialized in accumulation of hematin, and rare secretory ones. Digestive and secretory 
cells are regarded as morphologically differing consequitive stages of the development 
of one kind of cells while secretory cells are considered to be their mature stage ready for 
feeding of an individual. It is assumed that in hungry ticks there are periods of more and 
less rediness for feeding while in adult ticks the best rediness for feeding is observed. 
Maximum development of secretory cells in midgut epithelium is the main indicator 
of mature age (Illrd physiological) of hungry ticks. 



Dermacentor pictus. 

KnuieHHbiii anHTejiHii rojion- 
HblX CaMOK pa3HbIX $H3HOJIO- 
rHnecKHX B03pacT0B (ynacTKH 
otpoctkob cpeaHeii khihkh), 
1 — 4 — OCHOBHbie $H3H0JI0- 
rnnecKHe B03pacTbi: 1 — ho- 
BopoTKneHHaa caMKa, 2 — 
Mojionaa, 3 — 3pejioro B03- 
pacTa, 4 — CTapaa ( 3 anHHe 
otpoctkh); 5—7 — nepexoA 
ot niimeBapHTejibHbix KJie- 
TOK K CeKpeTOpHbIM: 5 — 
numeBapHTejibHbie KJieTKH 
MOjlOAOll caMKH, 6 — KJieTKH 

nepexonHoro coctohhhh, 7 — 
cenpeTopHbie hjicthh caMKH 
3pejioro B03pacTa, x400. 
KniueHHbie KJieTKH: nw, — 
numeBapHTejibHbie, E — 6y- 
pbie nnmeBapHTejibHbie, 
CK — ceKpeTopHbie, P — 
pe3epBHbie, nc — kjictkh 
nepexoAHoro coctohhhh ot 
nnmeBapHTejibHbix k cenpe- 

TOpHblM, z6 — BKAIOHeHHH 

reMorjioOHHa, zm — BKjnone- 
HiiH reMaTHiia. 
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